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Abstract
The aim of this study is to assess national intellectual capital of the Baltic States in the context of Europe and compare the results 
of assessment with other indicators of nations: GDP per capita, Human Development Index, rankings of the World 
Competitiveness Scoreboard. Results of empirical research carried out across 28 European countries in 2007-2011 are discussed 
in this paper. According to them, the overall national intellectual capital index of the three Baltic States among the European 
countries is relatively different: Estonia ranks 9th, Lithuania – 21st, and Latvia – 24th. The GDP per capita of all the Baltic States 
looks fairly similar. Contrary to it, the obvious Estonian gap according to the Human Development Index and the rankings of the 
World Competitiveness Scoreboard is observed. Consequently, trends of the national intellectual capital index, the Human 
Development Index and the rankings of the World Competitiveness Scoreboard can be considered as coincident.  
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction
National intellectual capital (IC) is now largely recognized as the most important source of the competitiveness 
and productivity of nations. It includes the hidden values of individuals, enterprises, institutions, communities and 
regions that are the sources for wealth creation, nourishment and the cultivation of future wellbeing (Bontis, 2004). 
The World Bank and other global organizations recognise investment in IC as a crucial factor in determining 
economic growth, job creation and living standards. 
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Most researchers investigating measurement of national IC (Bontis, 2004; Bounfour and Edvinsson, 2005; Pasher 
and Shachar, 2005; Weziak, 2007; Hervas-Oliver and Dalmau-Porta, 2007; Lin and Edvinsson, 2008; Lin and Lin, 
2008; Stam and Andriessen, 2009) acknowledge that there is a need to assess this kind of resource. Bontis (2004) 
emphasizes that it is essential to have a mapping system to describe the intellectual capital of nations and 
systematically to account and follow the evolution of intellectual capital development. 
Over the past few decades, different initiatives of intellectual capital measurement have been implemented at 
national and regional levels (Sweden, Denmark, Israel, the Arab region, the Nordic countries, the EU projects, etc.). 
The number of regions investigated constantly increases. However, the Baltic countries are usually left outside the 
sample boundaries of different European studies. 
The main goal of the present study is to assess national IC of the Baltic States in the context of Europe and 
compare the results of assessment with other indicators of the wealth and competitiveness of nations. In order to 
achieve this goal the following tasks are being solved:
1. The methodology of assessment of the national IC is being investigated.
2. The technique for the assessment of the national IC is being proposed.
3. The national IC level of the Baltic countries in the context of Europe is being assessed.
4. The values of the national IC level of the Baltic countries are being compared to other indicators of the 
wealth and competitiveness of nations: GDP per capita, Human Development Index (HDI), rankings of the World 
Competitiveness Scoreboard (WCS).  
So, how could we measure the IC of nations? One of the most popular indicators designed to assess national IC is 
the National Intellectual Capital Index (NICI), introduced by Bontis in 2004. Most of the key methodological 
guidelines emerging during the last decade are based on the essence of NICI. In most of the research authors employ 
a set of indicators, both quantitative and qualitative. Usually, they group them into the four prevailing categories of 
IC: human capital, market capital, process capital and renewal capital. Different composite indices are calculated and 
causal interrelationships between them and a region’s economic performance are investigated afterwards. Finally, 
different recommendations and suggestions are provided based on the acquired results.
In the most recent research which is being done by Weziak (2007), Hervas-Oliver and Dalmau-Porta (2007), Lin 
and Edvinsson (2008), Lin and Lin (2008), Stam and Andriessen (2009), distinctive sets of indicators explaining 
national IC are proposed. Selection of indicators is usually based on different factors: (1) popularity; (2) strong 
reasoning within different studies; (3) individual expert discretion; (4) interrelationships between composite IC 
indices and a region’s economic productivity; etc. Of course, validity is a core desirable attribute for selected 
indicators. Unfortunately, application of the highly valid indicators in a large-scale sample research often faces 
problems of data availability. 
Reasoning of IC indicators is often based on their links with economic productivity (usually GDP per capita or 
GDP per capita, PPP). It is usually assumed that strong interdependence between IC indicators and economic 
productivity refers to their significant impact on it. But for some reasons it can be treated otherwise. Misleading 
assumptions can be determined by the time lag that usually exists. A synergistic effect of indicators may also distort 
the assessment of impact. Factors unrelated with IC such as the level of natural resources or the efficiency of 
national strategy may have an influence on economic productivity. Hervas-Oliver and Dalmau-Porta (2007) argue 
that each nation has a distinctive knowledge platform associated with a certain level of IC stock and economic 
performance (GDP). The behaviour of a particular unique combination of IC components is usually quite difficult to 
assess and foresee within the unpredictable economic environment. Nevertheless, composite indices integrating 
different IC indicators provide useful information.   
The Human Development Index and rakings of the World Competitiveness Scoreboard represent far more recent 
approach to assess wealth creation and competitiveness of nations. These rankings cover some issues related to the 
national IC. The HDI ranks nations according to the life expectancy, education and income. The World 
Competitiveness Scoreboard refers to the infrastructure, business and government efficiency as well economic 
performance of nations. Therefore, the reasoning of IC indicators based on their links with the mentioned rankings
and comparison of composite IC indices with them make sense and can be of scientific interest.  
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2. Method
The methodology of this study is mostly based on the NICI, proposed by Bontis (2004). A conceptual model of 
the national IC with four key internal constructs – human capital, process capital, market capital, and renewal capital 
– is fully adapted from the NICI. Variables selected for the measurement of each internal construct are proposed in 
Table 1.  
Table 1. List of variables used to measure internal constructs of the NICI and their weights
Variables
National 
Human 
Capital 
(NHC) 
Pupil-teacher ratio (0.05)
Employment rate (0.17)
Expenditure on healthcare (0.11) 
Higher education enrolment (0.20)
Level of lifelong learning (0.27)
Foreign languages known (0.05)
Level of emigration (0.15)
National 
Process 
Capital 
(NPC) 
Level of internet usage (0.14)
Mobile cellular subscriptions (0.10)
Convenience of exporting (0.21)
Convenience of starting new business (0.20)
Government effectiveness (0.27)
Income from intellectual property (0.08)
National 
Market 
Capital 
(NMC) 
Exports of goods and services (0.22)
High-technology exports (0.31)
Level of higher education internationalisation 
(0.21)
Income from tourism (0.05)
Foreign direct investment (0.21)
National 
Renewal 
Capital 
(NRC) 
Patent applications (0.05)
R&D personnel and researchers (0.25)
R&D expenditure (0.22)
Trademark applications (0.15)
New businesses started (0.2)
Scientific publications (0.13)
In order to integrate values of quantitative and qualitative variables and calculate cumulative indices of internal 
constructs of the NICI the following procedures are performed:
• transformation of the negative values of variables into positive ones;
• normalization of variables;
• calculation of cumulative indices. 
Variables with negative values are transformed into the positive ones as follows:
,1min  ijjijij rrr (1)
where: ijr   - the value of variable i, alternative j;  
ijrmin  - the minimum value of variable i, alternative j. 
In order to eliminate variable dimensions and align variables without changing the gaps between them, they are 
normalized. Minimizing and maximizing variables are converted as follows:
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where:  ijr   - the value of variable i, alternative j;
ijrmax  - the maximum value of variable i, alternative j;
ijrmin - the minimum value of variable i, alternative j. 
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The normalized data are transformed into the 0-1 score. The highest values of variables get score 1, while the 
lower results get score between 0 and 1.
The Simple Additive Weighting (SAW) method is used for the calculation of cumulative indices as follows:
,
1
¦
 
 
m
i
ijij rS Y                  (4) 
where: jS   - the value of multi-criteria measurement of alternative j;
iY  - the weight of variable i;
ijr  - the normalized value of variable i, alternative j.
The weights imposed on IC variables are selected based on the expert survey (see Table1).
Data transformation into the positive values, normalization and calculation of cumulative indices are repeated for 
the four internal constructs of the NICI. The NICI is calculated as the total score of the four types of IC. 
Values of the GDP per capita are normalized and consequently transformed into a 0-1 score as well. The factual 
scores of the HDI and factual rankings of the World Competitiveness Scoreboard are used in their comparison with 
the NICI. 
The study sample includes 28 European countries: 27 of them are members of the EU plus Norway. Initially, it 
was planned to involve Switzerland as well, but because of the large number of missing values it was excluded. 
Croatia is not included in the study sample as well, because it has not yet been incorporated into the EU at the time 
of performing the study. 
The databases of the World Bank and the European Commission have been used for data collection. The data 
analysed covers a period of 5 years, from 2007 to 2011.  
4. Results
Table 2 represents the scores and the rankings of the NICI alongside the GDP per capita, the HDI and the 
rankings of the World Competitiveness Scoreboard. The average values for the period 2007-2011 are shown in the 
table. 
The common European view reveals that the top six countries according to the overall national IC performance 
are, in order, Luxembourg, Denmark, Finland, the Netherlands, Norway and Sweden. This finding confirms the 
results of the previous studies carried out by Lin and Edvinsson (2008) across the Nordic countries and Alexander 
(2006) across the Grand Duchy of Luxembourg. The difference from the first study referred occurs only in the case 
of the Netherlands being included in the list instead of Iceland, which has not been involved in this study at all. 
According to the GDP per capita, the list of the best performing countries is supplemented by Ireland (instead of 
the Finland) as having the higher rate of GDP per capita. According to the HDI, the top six countries are, in order, 
Norway, Ireland, the Netherlands, Germany, Sweden and Denmark. Finland and Luxembourg here are changed by 
Ireland and Germany. However, all the top six countries from the NICI list fall into the top fifteen countries 
according to the HDI. According to the rankings of the World Competitiveness Yearbooks 2007-2011, issued by the 
Institute for Management Development (IMD), these top six NICI countries fall among the top fifteen countries 
according the overall competitiveness.
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Table 1. Scores and rankings of the NICI, GDP per capita, HDI and WCS (2007-2011)
National Intellectual 
Capital Index GDP per capita Human Development Index
World 
Competitiveness 
Scoreboard 
Mean 0.442 0.325 0.862
SD 0.110 0.219 0.044
Country Score Ranking* Score Ranking* Score Ranking* Ranking**
Austria 0.466 13 0.438 7 0.888 10 15
Belgium 0.508 7 0.418 9 0.894 7 24
Bulgaria 0.291 25 0.060 28 0.774 28 45
Cyprus 0.486 10 0.273 15 0.841 18 -
Czech Republic 0.387 20 0.182 20 0.842 17 30
Denmark 0.611 2 0.545 3 0.899 6 8
Estonia 0.494 9 0.147 22 0.841 19 29
Finland 0.571 3 0.438 8 0.886 11 15
France 0.471 12 0.386 11 0.889 9 27
Germany 0.466 14 0.389 10 0.913 4 14
Greece 0.285 27 0.257 16 0.865 16 46
Hungary 0.422 15 0.127 23 0.828 22 41
Ireland 0.481 11 0.484 4 0.917 2 18
Italy 0.349 23 0.334 13 0.879 13 44
Latvia 0.331 24 0.122 24 0.808 26 -
Lithuania 0.354 21 0.120 25 0.811 25 37
Luxembourg 0.715 1 1.000 1 0.875 14 9
Malta 0.408 17 0.190 19 0.838 20 -
Netherlands 0.564 4 0.458 6 0.916 3 11
Norway 0.562 5 0.823 2 0.951 1 11
Poland 0.288 26 0.115 26 0.813 23 41
Portugal 0.396 18 0.208 18 0.813 24 37
Romania 0.269 28 0.076 27 0.781 27 49
Slovakia 0.354 22 0.151 21 0.834 21 39
Slovenia 0.412 16 0.227 17 0.891 8 41
Spain 0.394 19 0.300 14 0.880 12 35
Sweden 0.554 6 0.471 5 0.911 5 7
United Kingdom 0.501 8 0.372 12 0.872 15 21
* - ranking within the study sample;
**- ranking within the world scoreboard.
Despite the fact, that Baltic countries share similar environmental realities, their positions in the context of 
European countries according to the NICI look significantly different. Estonia falls into the top ten European 
countries and ranks in 9th position (in 2011 it even jumps up to the 7th position). Meanwhile, Lithuania (21st 
position) and Latvia (24th position) ranks considerably lower. 
According to the HDI of 2007-2011 Estonia takes the leading position (19th position) among the Baltic countries 
as well. While Lithuania (25th position) and Latvia (26th position) ranks slightly lower. Looking at the average 
rankings of the World Competitiveness Scoreboard of 2007-2011 Estonia (29th position) is ahead of Lithuania (37th 
position) as well (data of Latvia appears in the World Competitiveness Scoreboard list only from 2013). This 
corresponds to the ranking sequence of the Baltic States according to the NICI.
According to the GDP per capita all the Baltic States fall into the second half of the list among European 
countries: Estonia – 22nd, Latvia – 24th, and Lithuania – 25th (in 2011 Lithuania and Latvia interchange their 
positions). And this outlines an interesting topic for future investigation: what are the reasons for the fact that 
financial performance of the Baltic countries is quite similar, while the differences of their IC performance are 
obvious? Of course, economic productivity is influenced by other factors unrelated to IC and they may affect it more 
than IC. It can be that IC does not always translate into financial value due to various reasons. A wide time lag may 
exist here as well. It should be noted that according to the 2013 GDP per capita Estonia (18,027 USD), Latvia 
(15,285 USD) and Lithuania (15,359 USD) are starting to look more differently, which indicates that based on the 
recent data differences of financial performance of the Baltic States are starting to become more visible. In 
comparison, according to the data of the World Competitiveness Yearbook 2011, Estonia (33rd position) quite 
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significantly surpasses Lithuania (45th position). However in 2013 the situation changes substantially: Lithuania 
jumps up to the leading place (31st position), Estonia fells down to the second (36th position), while Latvia remains 
in the third place (41st position). So, it makes sense to track dynamics of the NICI for a longer period of time and 
explore the relationships between the NICI and other indicators of nations.  
5. Conclusion
National policy makers responsible for the development of nations lack new metrics that would explain potential 
of wealth creation in the knowledge economy. Such new metrics are being searched and testified in scientific 
research. Despite the fact that the GDP is a popular indicator within different comparative economic studies, it 
merely reflects economic productivity rather than the potential of wealth creation. The Human Development Index 
as far more modern approach focused on social outcomes, as well as the rankings of the Wold Competitiveness 
Scoreboard describing competitiveness in a broader sense are helpful in assessing modern potential of nations.
However, based on the assumption that in the knowledge economy the roots of the competitiveness of nations lie 
in their intellectual capital, it can be argued that some special metrics for the measurement and monitoring of this 
kind of resource are in demand. The National intellectual capital index is one of such metrics designed to capture 
intellectual potential of nations. 
The links established between the NICI, HDI and the rankings of the World Competitiveness Scoreboard in the 
case of the Baltic States indicate that the assessment technique applied and the variables proposed within the present 
study are meaningful and it make sense to explore them more thoroughly in the future research.
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